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DETAILED ACTION 

This Office Action is in response to Amendment filed June 15, 2009. 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "surface charge 
detection devices repeated (emphasis added)" recited in claim 17 must be shown in Fig. 
1 (a) of current Application or the feature canceled from the claim, because Fig. 1 (a) of 
current Application shows only one surface charge detection device that may be 
repeated. No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement 
sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the 
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examiner, tlie applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 
Claim Objections 

2. Claims 1,2, 11-13, 17 and 1 8 are objected to because of the following 

informalities: 

In claim 1 , "substrate" should be inserted after "inert solid" on line 2 to avoid 
indefiniteness of claim 2, "the location" should be replaced by "a location" and "the 
logical" should be replaced by "a logical" on line 7, and "and," should be replaced by 
"and" on line 10. 

On line 3 of claim 2, "the" should be inserted before "two potential wells". 

On line 2 of claim 1 1 , "the surface" should be replaced by "a surface", and "donor 
atoms" should be replaced by "dopant atoms". 

On line 3 of claim 12, "known as the" should be replaced by "a", because one of 
ordinary skill in the art may use a different terminology other than "'barrier" gate or B- 
gate", and the terminology may vary over time and thus may not be "known as the 
'barrier' gate or B-gate" in the future. 

On line 3 of claim 13, "known as the" should be replaced by "a" for the same 
reasons stated above, and ">" and "=" should be removed. 

On line 2 of claim 17, "comprising two dopant atoms, surface gates and surface 
charge detection devices repeated" should be replaced by "wherein a configuration 
comprising two dopant atoms, surface gates and surface charge detection devices is 
repeated". 
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On line 2 of claim 18, "donors" should be replaced by "dopant atoms" and "the" 
before "charge qubits" should be removed. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 9-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 9, it is not clear what "the donor electrons" refer to, because the 
charge qubit is a P-P"" system, which would have only one electron. Claim 10 depends 
on claim 9, and therefore claim 10 is also indefinite. 

Regarding claim 1 1 , it is not clear whether "gate electrodes" on line 1 include "a 
first gate" and "at least one second gate" or are additional gate electrodes, which may 
be a new matter. Claims 12-16 depend on claim 1 1 , and therefore claims 12-16 are 
also indefinite. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 
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6. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Kane (US 
6,369,404). 

Regarding claim 1, Kane discloses a quantum device (Fig. 3) comprising an 
electrically inert solid substrate (5) (col. 7, line 11) within which there is a charge qubit 
comprising a pair of dopant atoms (two ^^P) having a net charge (electrons) and 
inherently an electric field having two potential wells, wherein the two potential wells are 
inherently located adjacent respective dopant atoms (two P), and wherein a first gate 
(8) (col. 7, line 14) is located over a potential barrier, which is /y7/7erenf/y formed, 
between the two potential wells, and at least one second gate (7) (col. 7, line 13) is 
located. 

Further regarding claim 1, the claim limitations "the location of the net charge in 
the electric field having two potential wells defines the logical state of the qubit", "to 
control barrier height", and "to control relative shapes and sizes of the two potential 
wells" specify an intended use or field of use, and are treated as non-limiting since it has 
been held that in device claims, intended use must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the 
claimed invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. In re Casey, 152 USPQ 235 (CCPA 1967); In re 
Otto, 136 USPQ 458, 459 (CCPA 1963). A claim containing a "recitation with respect to 
the manner in which a claimed apparatus is intended to be employed does not 
differentiate the claimed apparatus from a prior art apparatus" if the prior art apparatus 
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teaches all the structural limitations of the claim. Ex Parte Masham, 2 USPQ 2d 1647 
(Bd. Pat. App. Sinter. 1987). 

Allowable Subject Matter 

7. Claims 2-8 and 17-19 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims and if amended to overcome 
claim objections stated above. 

Response to Arguments 

8. Applicants' arguments filed June 15, 2009 have been fully considered but they 
are not persuasive. 

Applicants argue that "particularly, Kane does not disclose or suggest a charge 
qubit", that "Kane does not envisage the possibility that a qubit could be defined in a two 
dopant atom system using net charge", that "moreover, Kane does not envisage the 
logical state of such a qubit being defined by the location of the net charge in the 
double-wall potential field created by such a system", that "further, Kane does not 
disclose a qubit capable of being made with a fabrication position of more than 200 A", 
and that "Kane does not disclose any novel qubit architecture". As stated above, the 
claim limitations "the location of the net charge in the electric field having two potential 
wells defines the logical state of the qubit", "to control barrier height", and "to control 
relative shapes and sizes of the two potential wells" specify an intended use or field of 
use, and are treated as non-limiting since it has been held that in device claims, 
intended use must result in a structural difference between the claimed invention and 
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the prior art in order to patentably distinguish the claimed invention from the prior art. In 
other words, the quantum device disclosed by Kane is capable of performing the 
claimed intended use even though Kane does not specifically disclose a charge qubit, 
especially because Applicants do not specifically claim where the recited "net charge" 
comes from, and how and what type of a charge qubit is formed in claim 1 . Also, it is 
improper to import claim limitations from the specification. See MPEP 21 1 1 .01 . 
However, Kane does not disclose a "P-P"^ system" recited in claim 2. Further, claim 1 
does not recite spacing between P atoms. 

Applicants argue that "in contrast, the present invention, as defined by claim 1, is 
not concerned with read out or with spin qubits", that "by this Amendment, the elements 
of the claims considered by the Examiner to specify intended use or field of use have 
been eliminated or recast to define structural differences between the claimed invention 
and Kane", that "as is apparent, claim 1 is not anticipated by Kane, as Kane does not 
disclose each and every element of claim 1 , arranged as in the claim", that "moreover, 
Kane does not suggest the invention defined by claim 1", and that "a significant 
advantage of the current invention is that it defines a charge qubit that can be fabricated 
with up to 200 nm precision and still function, an improvement often fold over the qubit 
of Kane". Amended claim 1 does not recite spacing between P atoms. Further, see the 
above responses. 

Conclusion 

9. Applicants' amendment necessitated the new grounds of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicants are reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAY 0. KIM whose telephone number is (571) 270- 
1620. The examiner can normally be reached on 7:30 AM - 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571 ) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. K./ 

Examiner, Art Unit 2815 
October 6, 2009 



/Jerome Jackson Jr./ 

Primary Examiner, Art Unit 2815 



